0
Laboratories, 1920 Dayton Ave, Ames, IA 50010 (K. Lantz, S. Robbe-Austerman) Indexed genomic libraries were prepared at both laboratories by using Nextera XT DNA 1 0 8 library prep kit (Life Technologies) for subsequent sequencing. Bacterial genomes were sequenced using the Illumina MiSeq platform (Illumina) with 1 1 1 250x2 read length in the NGS Unit of the ISU-VDL or at the NVSL. Low-quality raw 1 1 2 reads and adapters were filtered and trimmed by . The 1 1 3 filtered reads were tested for quality by FastQC and were assembled utilizing SPAdes 1 1 4 3.13.1-Darwin (17). Assembly quality was evaluated using Quast (18) to determine N50, 1 1 5 longest contigs, total length of contigs, GC content, and other parameters as appropriate. Contigs with low average depth (≤ 2) or small coverage (≤ 500) were removed from 1 1 7 further genomic analysis. The genome sequencing and assembly data were deposited at 1 1 8 NCBI under BioProject accessions PRJNA588803 (VDL) and PRJNA591128 (NVSL). Single nucleotide polymorphisms (SNPs) of 48 S. zooepidemicus isolates were identified 1 2 1 by running kSNP3 with standard mode. The optimal k-mers size was calculated by 1 2 2 Kchooser program and the whole-genome phylogeny was analyzed based on identified 1 2 3 core genome SNPs (19) . Sequence type (ST) based on 7 highly conserved housekeeping genes (arc, nrdE, proS, spi, tdk, tpi and yqiL) was used for display, manipulation and annotation on the base of core SNPs tree. 
Virulence gene and genomic islands identification
Putative virulence genes were retrieved from genome sequences according to previous publications (13, (24) (25) (26) (27) . The prediction of genomic island (GI) was based on 1 4 5
IslandPath-DIMOB, SIGI-HMM, IslandPick and Islander using IslandViewer 4 (28). Coding sequences (CDS) in every GI were annotated by NCBI Prokaryotic Genome CDSs in GIs were identified by local Blast+ (2.9.0 version) choosing BLASTn option. cases with guinea pig exposure (NVSLVA-S19, NVSLVA-S2, and NVSLVA-S22) (6) 1 7 4
were also closely related to the outbreak isolates. In contrast, another swine isolate 1 7 5
(AZ-45470), which did not cause a high mortality event, was distant to the outbreak 1 7 6
isolates. The MLST analysis on all 48 isolates revealed 24 previously described ST types, while 1 7 8 11 strains (22.91%) represented by 9 novel allelic profiles did not match to any STs Three guinea pig isolates from human cases (NVSLVA-S19, NVSLVA-S2, and zooepidemicus strain AZ-45470 from an outbreak-unrelated case was noticeably smaller 2 1 0 with 2,074,453 bp of length and an average GC content of 41.54%. Accordingly, 1,869
CDSs were identified in the genome of AZ-45470, although it had the same numbers of 2 1 2 tRNA, rRNA, and ncRNA genes as with OH-71905 and TN-74097 genomes. Genome differences were visualized using BLAST Ring Image Generator (BRIG). As the 99.36% aligned sequence length, indicating that they are highly similar. Compared from 5,000 bp to 50,000 bp in length.
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Identification and distribution of genomic islands 2 2 9
A genomic island (GI) is part of a bacterial genome that has evidence of horizontal virulence of S. zooepidemicus (Appendix Table 4 -5). GI-2 encodes a putative holing-like 2 3 5 toxin and a putative type VI secretion system protein; GI-3 encodes a virulence belong to the AbiEii/AbiGii toxin family protein, and a putative VirB4 of type IV 2 3 8 secretion system. from a swine case that was not associated with high swine mortality outbreaks. More than 2 4 7 82% of CDS in all GIs except for GI-2 were present in the three isolates from human 2 4 8 cases with guinea pig exposure (NVSLVA-S19, NVSLVA-S2, and NVSLVA-S22). In 2 4 9
addition, the occurrence of five GIs (GI-2, GI-3, GI-4, GI-5, and GI-6) in other S. isolates contained GI-2 or GI-5 (CDS < 61%). The presence of 15 putative virulence genes, which have been previously reported in S. zooepidemicus (13, (24) (25) (26) (27) , was examined in all 48 isolates included in this study (Figure 2 5 6 5, Appendix Table 7 ). The M-like protein gene szP was present in all S. zooepidemicus 
